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Abstract: Disparities in health care associated with patients’ gender, race, and age are well documented. Previous studies using 
virtual human (VH) technology have demonstrated that provider characteristics may play an important role in pain management 
decisions. However, these studies have largely emphasized group differences. The aims of this study were to examine dentists’ 
and physicians’ use of VH characteristics when making clinical judgments (i.e., cue use) and to identify provider characteristics 
associated with the magnitude of the impact of these cues (β-weights). Providers (N=152; 76 physicians, 76 dentists) viewed 
video vignettes of VH patients varying in gender (male/female), race (white/black), and age (younger/older). Participants rated 
VH patients’ pain intensity and unpleasantness and then rated their own likelihood of administering non-opioid and opioid anal-
gesics. Compared to physicians, dentists had significantly lower β-weights associated with VH age cues for all ratings (p<0.001; 
d>0.69). These effects varied by provider race and gender. For pain intensity, professional differences were present only among 
non-white providers. White providers had greater β-weights than non-white providers for pain unpleasantness but only among 
men. Provider differences regarding the use of VH age cues in non-opioid analgesic administration were present among all pro-
viders except non-white males. These findings highlight the interaction of patient and provider factors in driving clinical decision 
making. Although profession was related to use of VH age cues in pain-related clinical judgments, this relationship was modified 
by providers’ personal characteristics. Additional research is needed to understand what aspects of professional training or prac-
tice may account for differences between physicians and dentists and what forms of continuing education may help to mitigate 
the disparities.
Dr. Boissoneault is Research Assistant Professor, Department of Clinical and Health Psychology, University of Florida; Ms. 
Mundt is Graduate Assistant, Department of Clinical and Health Psychology, University of Florida; Dr. Bartley is Research  
Assistant Professor, Department of Community Dentistry and Behavioral Science, University of Florida; Dr. Wandner was 
Graduate Assistant, Department of Clinical and Health Psychology, University of Florida at the time of this study; Dr. Hirsh is 
Assistant Professor, Department of Psychology, Indiana University-Purdue University Indianapolis; and Dr. Robinson is Profes-
sor, Department of Clinical and Health Psychology, University of Florida. Direct correspondence to Dr. Michael Robinson, 
Department of Clinical and Health Psychology, University of Florida, P.O. Box 100165, Gainesville, FL 32610; 352-273-6153; 
merobin@ufl.edu.
Keywords: dentists, physicians, pain treatment, health disparities, dental education, medical education, psychosocial factors, 
virtual human technology
Submitted for publication 7/20/15; accepted 10/14/15
Health care providers’ sensitivity to patient characteristics including gender, race, and age may underlie documented disparities 
in health care. For instance, women, racial/ethnic 
minorities, and older adults are at increased risk for 
undertreatment and underidentification of pain rela-
tive to their demographic counterparts.1-4 Supporting 
this disparity, studies utilizing virtual human (VH) 
technology have found that patient characteristics 
including gender, race, and age influence clinical 
decision making in health care providers.5-8 Although 
vignette- and retrospective chart review-based stud-
ies have traditionally been used to examine these 
influences,9,10 those studies often have limited ex-
perimental control and ecological validity.11 The use 
of VH stimuli in assessing the influence of patient 
demographics on provider decision making allows 
for strict experimental control of these factors, while 
keeping critical factors (i.e., empirically validated 
pain expressions) constant between stimuli.
Providers’ own demographic and professional 
characteristics may influence their clinical decisions 
directly, as well as interact with patient characteris-
tics (i.e., cues). For instance, provider type (dentist, 
physician, nurse), age, gender, duration of profes-
sional experience, and minority status have been 
found to influence pain assessment and treatment 
recommendations.8,11-13 Though informative, these 
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These weights were identified using an idiographic 
approach based on the lens model.14 We hypothesized 
that weights associated with the various VH cues 
would vary substantially among individual providers. 
As an empirical question, we examined the associa-
tion between provider characteristics and cue weights.
Materials and Methods
All study procedures were approved by the 
University of Florida’s Institutional Review Board 
(IRB #2004-U-0503). Dentists and physicians were 
identified using records from Florida’s Department 
of Business and Professional Regulation and were 
contacted via direct mailings advertising a web-based 
study on assessment and clinical decision making for 
pain management. Participants were included if they 
were currently practicing as a dentist or physician. 
All participants provided informed consent prior to 
collection of any information and were compensated 
$50 for their time following study completion.
Participants completed a brief online demo-
graphic questionnaire providing information regard-
ing age, race/ethnicity, gender, professional area, 
years of professional practice, and state of practice. 
Afterwards, they viewed 32 unique VH patient pro-
files consisting of a brief vignette (described below) 
and a looped 20-second video of a VH face. Partici-
pants were instructed to review clinical summaries 
fully and carefully and view each patient’s video for 
approximately 20 seconds before providing ratings. 
VH faces varied systematically by gender (male/fe-
male), race (white/black), age (younger/older adult), 
and pain expression (low/high pain) across the 32 
profiles. Empirically validated facial expressions of 
pain were created based on the Facial Action Coding 
System19 using the PeoplePutty software package 
(Haptek, Inc., Santa Cruz, CA, USA)  in order to 
differentiate between low and high pain-expressing 
VH faces. Two examples of VH faces are shown in 
Figure 1.
After viewing each profile, participants made 
pain assessment and treatment decision ratings us-
ing visual analogue scales (VAS) ranging from 0 to 
100. Rated domains included 1) pain intensity (“no 
pain sensation” to “most intense pain imaginable”); 
2) pain unpleasantness (“not at all unpleasant” to 
“most unpleasant imaginable”); 3) likelihood of 
administering a non-opioid analgesic (“not at all 
likely” to “complete certainty”); and 4) likelihood of 
administering an opioid analgesic (“not at all likely” 
studies have utilized nomothetic analyses emphasiz-
ing between-group differences in providers’ clinical 
decision making. Alternatively, using idiographic ap-
proaches to examine how individual providers utilize 
contextual information to make clinical decisions—a 
lens model design14—may provide additional insight 
into their decision policies. 
The lens model offers a means of determining 
how environmental/contextual cues drive decision 
making processes in individuals. By systematically 
varying stimulus characteristics across repeated pre-
sentations and assessing the relationship between 
these cues and participant judgments gathered after 
each cue presentation, individual decision policies 
can be determined.6 For instance, Hirsh et al. em-
ployed a lens model-based idiographic approach to 
examine nurses’ use of VH demographic cues (age, 
gender, and race) to make treatment decisions.15 
Those authors found that a substantial proportion of 
nurses sampled gave statistically reliable weight to 
VH cues when judging pain intensity (30%), pain 
unpleasantness (31%), and their likelihood of admin-
istering non-opioid and opioid analgesics (13% and 
24%, respectively). Interestingly, no nurses reported 
being aware of their biases: that their clinical deci-
sions were influenced by VH cues. Additional work 
applying the lens model to both trainee and practicing 
physicians has identified statistically reliable gender-
related and racial biases when making treatment and 
referral decisions for VH patients.16-18 Notably, self-
awareness of the use of these cues was inconsistent, 
with 50% of participants indicating awareness of 
their use of VH patient cues.18
While studies done to date have highlighted 
potentially critical individual biases in nurses and 
physicians, this idiographic approach has not, to our 
knowledge, been applied to dentists. Like physicians, 
dentists are able to prescribe opioids in every U.S. 
state as well as implement treatment strategies for 
the relief of pain or an underlying condition. Thus, 
identification of individuals’ biases in this group, as 
well as the effects of provider characteristics, may 
help to optimize health care practice by addressing 
disparities and enhancing educational interventions 
both at the individual and group levels.
The primary aim of this study was to examine 
the effects of provider characteristics (gender, race, 
and profession) on the extent to which individual 
dentists and physicians weighed VH characteristics 
when making judgments of patients’ pain intensity and 
pain unpleasantness and the practitioners’ likelihood 
of administering non-opioid and opioid analgesics. 
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the past two days, the pain has become constant, and 
NSAIDs fail to offer any relief.”
All statistical analyses were conducted using 
SPSS Version 22 (SPSS, Inc., Chicago, IL, USA). 
After descriptive analysis of demographic variables, 
each participant’s VAS responses to VH profiles were 
subjected to multiple regression analysis with VH 
characteristics (age, race, gender, and pain expres-
sion) as predictors. Outcomes of regression analysis, 
including standardized β-weights associated with the 
contribution of each VH characteristic to individual 
participants’ VAS ratings, were recorded. β-weights 
provided a continuous measure of the directionality 
and magnitude of the impact of VH cues on partici-
pants’ VAS ratings. For instance, a positive β-weight 
for VH age for ratings of pain intensity would indi-
cate a provider tended to rate pain intensity higher 
for older than younger VHs. A Pearson’s r correlation 
matrix was used to examine the relationship between 
providers’ β-weights for VH age, gender, and race 
cues (across the assessment and treatment domains) 
and their demographic characteristics. The effects 
of provider characteristics on VH cue use were as-
sessed using 2 (gender: male/female) X 2 (profes-
sion: dentist/physician) X 2 (race: white/non-white) 
ANOVA. Partial η2 is reported as the effect size for 
F-tests, and Cohen’s d is reported as the effect size 
for mean comparisons. The threshold for statistical 
significance was set at p<0.05. To better contextual-
ize results and facilitate power analysis for future 
research, effect sizes are reported for all hypothesis 
tests achieving p<0.10.
to “complete certainty”). No time limit was imposed 
for viewing or rating the VH profiles. 
The VH profiles included a vignette describing 
the patient as having low back or orofacial pain. Sa-
lience of the vignette for the two types of health care 
professionals included in this study was enhanced 
by having physicians read the vignette pertaining to 
low back pain and having dentists read the vignette 
pertaining to orofacial pain. However, both dentists 
and physicians viewed the same VH faces when mak-
ing pain assessment and treatment decision ratings.
The physician vignette was as follows: “Patient 
presents with lower back pain for the past year of 
greater than one-year duration. Patient reports that 
the pain began after a work-related lifting incident. 
The pain is located in the lumbar region of the back. 
The pain limits patient’s ability to move around 
freely. Patient reports no prior surgical treatments 
and has current prescriptions for anti-inflammatory 
and analgesic medications.”
The dentist vignette was as follows: “The patient 
presents with pain in the mandibular (lower) left pos-
terior teeth that started approximately two months ago. 
The patient reports having a ‘large filling’ placed in the 
tooth one year ago. Medical history is non-significant. 
The pain is localized to the mandibular left first molar 
tooth. It was initially episodic and exacerbated by 
cold but not warm liquids and food and was relieved 
somewhat by nonsteroidal anti-inflammatory drugs 
(NSAIDs). Approximately two weeks ago, warm food 
and liquids also began precipitating the pain, and it 
persisted after the food or liquid was removed. For 
Figure 1. Examples of virtual human faces used in the study: young, black male with high pain expression (panel A) and 
young, white female with high pain expression (panel B)
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providers) approached but did not reach significance 
(F
1,143
=3.23, p=0.07; d=0.32). No other provider 
characteristics were found to influence the weigh-
ing of VH cues when making judgments regarding 
pain intensity. Detailed information regarding the 
outcomes of these analyses are summarized in Table 
2 and visualized in Figure 3.
Gender X profession X race ANOVA on 
β-weights for pain unpleasantness. As for pain 
intensity, analyses indicated physicians weighed VH 
age more heavily when making pain unpleasantness 
ratings than did dentists (F
1,143
=20.68, p<0.0001; 
d=0.85). An interactive effect of provider gender 
and race was also identified (F
1,143
=4.60, p=0.03; 
Results
A total of 152 providers participated in the 
study: 76 dentists, of whom 27 were women, and 
76 physicians, of whom 33 were women. Given the 
means by which providers were contacted, which 
included both emails to professional listservs and 
individual providers, as well as mailing hard copies 
of study fliers to providers’ physical addresses, the 
precise response rate for invitations to participate 
in this study could not be calculated. Participants 
averaged 46.52 (SD 12.97) years of age and 16.99 
(SD 13.60) years of professional experience, while 
69% of participants self-identified as white, 11.8% 
as Asian, 7.2% as Hispanic, 6.6% as black/African 
American, and 5.3% as another race or multiple races. 
For analytic purposes, providers were grouped as 
white (69% of participants) and non-white (31%). 
Details regarding participant demographics are 
shown in Table 1.
Correlations between provider characteris-
tics and β-weights for VH age, gender, and race 
cues. Provider age did not correlate significantly 
with β-weights for VH age, gender, and race cues 
on any VAS (p>0.06). Years of professional experi-
ence correlated significantly with β-weights for VH 
age on pain intensity (r=-0.22, p=0.007), VH age on 
pain unpleasantness (r=-0.20, p=0.01), and VH age 
(r=-0.18, p=0.03) and VH race (r=0.24, p=0.003) 
on likelihood of administering an opioid analgesic. 
Consequently, years of professional experience was 
included as a covariate in subsequent provider gender 
X profession X race ANOVAs (described in next 
paragraph). All other correlations between years of 
professional experience and β-weights associated 
with VH cues were non-significant (p>0.06). 
Gender X profession X race ANOVA on 
β-weights for pain intensity. A medium-to-large 
main effect of provider profession on the magnitude 
of β-weights associated with VH age was detected 
(F
1,143
=14.84, p<0.0001; d=0.72), with physicians 
having larger β-weights than dentists. Interest-
ingly, this effect was moderated by provider race 
(F
1,143
=5.42, p=0.02; η2p=0.04; Figure 2). Differences 
between physicians and dentists were large among 
non-white providers (d=1.11), but small among 
white providers (d=0.31). In other words, physicians 
associated older VH age with higher pain intensity 
ratings. A small effect of provider race on β-weights 
associated with VH age cue (with non-white provid-
ers having higher β-weights for older age than white 
Table 1. Demographic and professional characteristics 
of study sample (N=152)
  Mean (SD)/ 
Variable Percentage
Age (years) 46.52 (12.97)
Professional experience (years) 16.99 (13.60)
Gender (% women) 39.4%
Race/ethnicity 
 White 69.0%
 Asian 11.8%
 Hispanic 7.2%
 Black 6.6%
 Other 5.3%
Dental specialty (n=76) 
 General dentistry 68.4%
 Operative dentistry 7.9%
 Periodontics 5.3%
 Endodontics 3.9%
 Orthodontics 3.9%
 Pediatrics 3.9%
 Other/not specified 6.7%
Medical specialty (n=76) 
 Internal medicine 25.0%
 Primary care 19.7%
 Surgery 13.2%
 Anesthesiology 7.9%
 Obstetrics/gynecology 6.6%
 Emergency medicine 3.9%
 Neurology 3.9%
 Psychiatry 2.6%
 Cardiology 1.3%
 Geriatrics 1.3%
 Family medicine 1.3%
 Orthopedics 1.3%
 Pediatrics 1.3%
 Other/not specified 10.7%
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p=0.07; d=0.37). No other provider characteristics 
were found to influence the weighting of VH cues 
when making judgments regarding administration of 
non-opioid analgesics (Table 3, Figure 3).
Gender X profession X race ANOVA on 
β-weights for opioid analgesic administration. A 
medium-to-large effect of provider profession sug-
gested that, similar to the other decision domains, 
physicians weighed VH age more heavily when 
making judgments regarding opioid administration 
(F
1,142
=13.76, p<0.0001; d=0.70). However, no ef-
fects of provider characteristics on the use of VH 
cues were detected (Table 3, Figure 3).
Discussion
Previous studies have demonstrated that patient 
characteristics such as gender, race, and age influence 
health care provider decisions in pain assessment 
and treatment,1-4,20,21 an effect that may underlie 
pain management disparities. Additionally, there is 
evidence that providers’ own characteristics impact 
their pain assessment and treatment decisions.8,11-13 
Using an idiographic analytic approach based on the 
lens model,14 this study extends previous work by 
examining the extent to which provider character-
istics predicted the weight that individual providers 
ascribed to VH patient demographic cues (gender, 
race, age) when assessing and treating pain. 
We identified a consistent main effect of pro-
fession such that physicians weighted age cues of 
the VH patient more strongly than dentists for every 
rating scale. More specifically, positive β-weights 
for physicians indicated that older age was asso-
ciated with higher ratings for pain intensity, pain 
unpleasantness, likelihood of administering a non-
opioid analgesic, and likelihood of administering 
an opioid analgesic. Interestingly, physicians’ use 
of age cues was not universally higher than dentists 
for ratings of pain intensity and non-opioid admin-
istration, suggesting the presence of subgroups for 
which the general pattern of higher age cue use by 
physicians might not hold. Specifically, this pattern 
was not maintained in white providers’ estimates of 
pain intensity and in non-white males’ likelihood 
of administering non-opioid analgesics. The racial 
and ethnic heterogeneity of the non-white providers 
precludes a definitive interpretation of these interac-
tions. However, in a broad sense, these results suggest 
that the use of age cues for pain management-related 
decisions is related to factors beyond professional 
η2p=0.03) such that white providers had higher 
β-weights for female VHs than non-white providers, 
but only among men (d=0.70). No other provider 
characteristics were found to influence the weighting 
of VH cues when making judgments regarding pain 
unpleasantness (Table 2, Figure 3).
Gender X profession X race ANOVA on 
β-weights for non-opioid analgesic administration. 
Characterization of an interaction among provider 
gender, race, and profession (F
1,140
=4.34, p=0.04; 
η2p=0.03) revealed that white male, white female, 
and non-white female physicians weighed VH age 
more heavily than did their dental counterparts. Ef-
fect size ranged between medium-to-large for white 
men and women (d=0.69) and large for non-white 
women (d=1.25). However, no difference between 
professions was noted for non-white men.
Analyses also revealed small, statistically 
unreliable effects of provider gender on weight 
given to VH gender (F
1,140
=3.30, p=0.07; d=0.35) 
and age (F
1,140
=3.22, p=0.08; d=0.32) when making 
judgments regarding likelihood of administering a 
non-opioid analgesic, with female providers giving 
greater weight to female VH gender than male pro-
viders. A statistically small main effect of provider 
race suggesting non-white providers weighed VH 
race (i.e., minority status) more heavily than white 
providers also approached significance (F
1,140
=3.37, 
Figure 2. Use of age cues for estimating pain intensity: 
race X profession interaction 
Note: Error bars represent standard errors.
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related manner, differences in time constraints may 
also explain differences in physicians’ and dentists’ 
use of demographic cues. In fact, recent surveys of 
U.S. providers found that physicians see roughly 
twice as many patients per week as dentists: as of 
2009, dentists in private practice reported seeing 
53.2 patients per week,24 while a 2008 survey of 
physicians indicated they saw an average of 117.2 
patients per week.25 Hence, heuristics may be more 
influential when rapid decision making is needed.26
Strengths and Limitations
This study had a number of methodological 
strengths. First, the validity of these results for den-
tists and physicians is enhanced by the use of patient 
vignettes tailored to each profession (tooth pain for 
dentists and low back pain for physicians) in order 
to capture differences in typical patient presenta-
tions seen in medical and dental settings. Because 
physicians rarely treat orofacial pain (excluding, 
of course, a neurologist treating a patient with tri-
geminal neuralgia) and dentists do not typically treat 
musculoskeletal pain other than in the face, profes-
sionally realistic vignettes should improve ecological 
validity of participants’ ratings. Second, the use of 
standardized VH patients with empirically validated 
pain expressions allowed for a degree of experimental 
control and ecological validity not present in many 
previous studies on this subject. The use of reliable 
training and may be influenced by personal or cultural 
factors such as gender and race or by selection factors 
determining choice of profession.
Nonetheless, the overall pattern of age cue use 
varying by profession raises interesting questions 
about the influence of professional training and 
practice settings on clinical decision making related 
to pain management. Indeed, similar to previous 
(non-idiographic) analyses of professional effects 
on VH cue use in pain-related clinical decision 
making,12 main effects of profession were quite 
robust across measures. The mechanism underlying 
this effect is unclear. Dental and medical students 
receive relatively little formal coursework specific 
to pain, although pain is one of the top reasons 
patients seek care.22,23 However, it is possible that, 
in the course of their training, dentists and physi-
cians receive differing instruction on the assessment 
and treatment of pain. Further, the use of specific 
demographic cues may be predicated on the dif-
ferences in patient characteristics observed across 
these provider settings. For instance, dentists treat 
a relatively limited range of pain conditions com-
pared to physicians, who are tasked with treating 
all types of bodily pain as well as accompanying 
medical comorbidities. When conceptualizing a 
complex pain presentation, resorting to relatively 
simple heuristics (i.e., demographic cues such as 
age) may assist physicians in efficiently making 
decisions regarding their patients’ treatment. In a 
Figure 3. Use of age cues by physicians and dentists
Note: Error bars represent standard errors.
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weight given to various demographic characteristics 
when assessing virtual patients’ pain. This suggests 
that both training and personal experiences come to 
bear when making pain-related clinical judgments. 
Only a small number of patient and provider char-
acteristics were considered in this study, and it is 
likely that actual clinical encounters are shaped by 
the interaction of numerous other factors related to 
patient and provider culture, behavior, expectations, 
and physical characteristics. Future research should 
examine additional patient characteristics such as 
socioeconomic status or attractiveness. 
Differences in professional training, practice 
setting, or specialty may also be important for un-
derstanding why physicians and dentists showed 
differences in VH cue use, and these variables 
should be considered in future research. In addition, 
although physicians were found to weigh VH age 
more heavily than dentists when making pain-related 
clinical judgments, it is unclear whether this bias cor-
responds to over- or undertreatment of older adults’ 
pain. This question should be explicitly examined 
in future studies.
VH technology offers a potential vehicle for 
providing educational interventions to address pro-
vider biases. The idiographic approach described in 
this study may be utilized to provide personalized 
feedback to providers, thus increasing awareness 
of their tendencies to use certain demographic cues 
when making clinical decisions. Taking this a step 
further, normative feedback would provide insight 
into how their cue-use tendencies differ from those 
of their peers. Furthermore, interactions with VH 
patients could be used in order to modify provider 
perceptions and thereby reduce decision making 
biases. Although this study focused on pain-related 
clinical judgments, these principles could be applied 
to the assessment and treatment of a wide variety of 
clinical scenarios. Ultimately, the efficacy of such 
interventions should be measured in terms of out-
comes with actual patients.
Conclusion
While previous research has demonstrated 
disparities in chronic pain care based on patient 
demographic characteristics, the results of this study 
highlight the interaction of patient and provider 
factors in driving pain-related clinical judgments. 
Overall, our findings indicate that profession may 
be related to age cue use, but this relationship was 
and valid rating scales represents an additional meth-
odological strength. 
Although there were several strengths in the 
study, some limitations merit discussion. First, the 
patterns observed may not be generalized to pro-
vider behavior in clinical settings. Second, the study 
sample included a proportion of minority providers 
similar to that of the U.S. population as a whole;27 
therefore, the relatively small size of our sample re-
quired dichotomous labeling of race as simply white 
or non-white. In future studies, a larger sample size 
and explicit oversampling of minorities would allow 
for examination of differences between providers of 
different racial and ethnic minority groups. The VH 
patients were similarly of only two racial catego-
ries (white and black), and future research should 
examine whether providers’ ratings vary across VH 
patients of different racial and ethnic groups. 
Finally, the vignettes used in this study differed 
with regard to the time frame for pain onset: two 
months with recent exacerbation for the dentistry 
vignette and one year for the physician vignette. This 
discrepancy may represent a confounding factor in 
comparisons of the weighting of virtual human cues 
between professions, particularly with regard to judg-
ments regarding analgesic administration because it is 
well known that opioid medications are less effective 
for chronic than acute or sub-acute pain.28 However, 
we believe it is unlikely that the weighting of virtual 
human age for judgments of pain intensity and un-
pleasantness would be confounded by this difference 
in time frame between vignettes. It is also unclear 
how a difference in pain chronicity between vignettes 
would drive detected differences in the use of virtual 
human age cues between professions. Regardless, 
future studies should use vignettes that do not vary 
in degree of pain chronicity at clinical presentation 
in order to avoid this potential confounding factor.
Clinical Implications and Future 
Research
Although other health professionals routinely 
treat individuals with chronic pain, only dentists and 
physicians are able to prescribe opioid analgesics 
in all states. The results of our study therefore have 
important clinical implications, given the critical 
role of these professionals in pain management. This 
study demonstrated that patient and provider char-
acteristics interact to influence pain assessment and 
prescription behavior. Notably, profession type and 
personal characteristics of providers influenced the 
May 2016 ■ Journal of Dental Education 587
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modified by personal characteristics (race, gender) 
of providers. More research is needed to understand 
what aspects of professional training or practice set-
ting may account for differences between physicians 
and dentists and what forms of continuing education 
may help to mitigate the disparities. Future research 
on pain-related clinical decision making using VH 
patients has the potential to identify other influential 
aspects of the patient-provider interaction, assess 
provider biases, and offer an experiential intervention 
that may modify those biases.
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